Objective: To assess the adequacy and characteristics of the US neonatal nurse practitioner (NNP) workforce.
Introduction
The neonatal nurse practitioner (NNP) role was first implemented in the 1970s. Since then, the educational preparation required evolved to the masters degree, with 39 programs currently preparing NNPs in the United States. Multiple studies evaluated the role and compared the outcomes of care between NNPs and/or pediatric residents or fellows, reporting equivalent mortality, length-of-stay, quality of care and parental satisfaction. [1] [2] [3] [4] [5] [6] [7] [8] [9] Despite these studies highlighting the efficacy of the NNP role, there is a paucity of information regarding the size and contribution of the US NNP workforce. Historically, surveys of the neonatology workforce have focused on physician providers and have neither gathered data about NNPs, nor have they considered their potential impact on the overall neonatology workforce. [10] [11] [12] Although the number of fellows in training has increased significantly over the past decade, it is unclear whether additional neonatologists are necessary, based on clinical needs. 11, 13 The impact of graduating fellows on the current or future NNP workforce is unknown. Given the 2003 mandated decrease in resident hours in the neonatal intensive care units (NICUs), NNPs have been employed in rising numbers to provide NICU coverage, 13, 14 teach and supervise pediatric residents. 15 NICUs have come to rely upon the NNP role. Given the aging nursing workforce, and potential retirement for many of the early NNPs, concerns have emerged about the ability to sustain this model of care. One recruitment strategy has been to entice experienced bedside nurses to pursue the NNP role. Bedside nurses' perception of the NNP role and potential barriers to recruit NNPs from the existing pool of bedside nurses have been explored and demonstrate an overall low interest in this career trajectory. 16 Thus, there is the potential for significant mismatch between supply and demand of NNPs both now and in the future.
A PUBMED literature search using the terms NNP and workforce yielded no published studies on neonatal workforce issues. To our knowledge the only data available to date include an informal annual internet survey of US nursing schools that provide masterslevel NNP preparation. Yearly, beginning in 2002, NNP program directors were queried to determine the annual number of NNP graduates from their programs (unpublished data Ensearch Management Consultants; Table 1 ). Although the annual number of graduates has increased since 2002 (159), it has remained relatively static in the past 4 years (average 260). The number of NNP students enrolled in graduate programs has declined annually for the past 4 years ( Table 1) . Other objective sources of NNP workforce data include reports from the National Certification Corporation (NCC), which serves as the only current certifying body for the NNP specialty. National certification is required for licensure in 45 of 50 states; therefore, the number of certified NNPs has been used as a de facto workforce estimate. Table 1 summarizes these unpublished data; note that the numbers of new NNPs certified closely parallel the NNP graduate data. Although there is a widespread perception that there are not enough NNPs to meet the workplace demand, no reliable independent data exist to confirm or refute the adequacy of the NNP workforce at this time.
This study described the characteristics of the US NNP workforce among a sample of conference participants. Descriptive data about the NNP population and their workplace are reported. Characteristics of the NNP practice, such as reporting structures, annual salary and involvement in professional billing are described. Further, the rewards and challenges of the NNP role are reported.
Methods
This study used an internet-based survey tool, Survey Monkey (Portland, OR, USA), to assess NNP workforce issues. A sample of the NNP Workforce Survey instrument is available at: (http://www.surveymonkey.com/s.asp?u ¼ 391932010334). The survey was developed by a group of NNP content experts, based on the literature and relevant clinical and academic experiences. The instrument integrates aspects of a survey used to assess neonatal nurses' interest in and perception of the NNP role. 16 The survey instrument was pilot-tested by five NNPs for clarity, time to complete and overall ease of administration. Revisions to the survey were based on the pilot testing.
The sample was drawn from 372 registered participants of the Annual Neonatal Advanced Practice Nursing Forum 2006 (APN Forum). Following University of Connecticut Institutional Review Board approval, an email invitation to participate was sent to all registered conference participants. Voluntary completion of the survey implied consent. Conference registrants were sent three email reminders with a link to the website. Participants had only 7 days to complete the survey, therefore, the option to participate in written format onsite at the conference was offered. These results were manually entered into Survey Monkey by the investigators. Individual responses were stored in the Survey Monkey secure online database. Raw data were cleaned and downloaded to SPSS (version 14.0; Chicago, IL, USA) for statistical analysis. w 2 -Tests of independence were performed to compare the relationship between categorical variables from the survey. An a level of .05 was used for all statistical tests.
Results
Of the 372 potential conference participants, 339 provided working email addresses. There were 281 usable internet-based responses. In addition, 32 participants responded on-site at the conference, resulting in a total sample of 313 (92% response rate). As the focus of this study was on NNP workforce issues, responses of non-NNPs (that is clinical nurse specialists or registered nurses (RNs)) are not reported, resulting in a final sample size of 271. The sample was composed primarily of female (95%) NNPs prepared at the masters' educational level (79%). The average age of respondents was 46 years, which closely reflects the average age of the registered nurse workforce. 17 In addition, these statistics are similar to demographics available on nurse practitioners in the United States. 18 Slightly more than half were employed in private hospitals and the remainder in university hospitals or other settings. See Table 2 for further demographic information.
Workplace characteristics
NNPs worked in NICUs located in 44 states across the United States. The majority of NNPs were employed in level III NICUs (Table 3) . Respondents' estimates indicated a wide variation in the yearly NICU admissions (from <100 to >1000 per year). Respondents reported that approximately half of their neonatology services covered multiple NICUs. Slightly more than half of the respondents were employed in private hospitals. w 2 -Tests comparing NICU level to number of admits revealed a significant association (w 2 (5) ¼ 116.5, P<0.001); higher acuity NICUs received more admits per year.
NNP roles and workforce adequacy
The number of NNPs employed in respondents' work settings ranged from 1 to 50 (M ¼ 11). As expected, larger NNP group sizes were associated with NICUs with a larger average daily census. In an attempt to examine workforce adequacy, we asked respondents about the need for additional NNPs in their workplace. When asked if the perceived need for NNPs had increased over the past 5 years, 86% said yes. Over one-half (51.2%) of respondents reported funded and unfilled NNP positions. The time to recruit an NNP ranged from <3 months to several years, with the majority reporting 6 to 18 months (56%). Despite these extended recruitment times, 68% reported that they had not substituted other providers for NNPs, suggesting that their practices had been 'short-staffed' over extended periods of time. Of the 32% who had substituted other providers, respondents reported the use of various other alternative direct care providers such as physician assistants, pediatric NPs and hospitalists (Table 4) . Approximately 46% of respondents worked with residents and 33% worked with fellows.
NNP practice characteristics, salaries and professional billing practices The NNPs reported multiple shift options, ranging in duration from 8 to 24 h. In addition, 2.6% of the respondents indicated that they worked extended shift durations (36 to 48 h). The NNPs were more likely to report to the department of medicine; however, the funding for the NNP positions often came from the department of nursing, medicine or a combination of these budget sources (Table 5) . (Figure 1 ). The most commonly selected salary range was $80 000 to $90 000 (37.6%). The mean salary in this sample, calculated by averaging salary ranges identified by total respondents, was $86 700. This suggests that NNP salaries, on average, are higher than the mean salary reported for all types of NPs throughout the United States ($70 960). 19 Only 18% of the NNP respondents used relative value units or another systematic objective measure to determine salary. No significant associations were noted between salary and the age group of respondent, facility type, position funding source, vacancy time, whether or not the respondent billed for services or NNP practices that provided multisite coverage. There was also no relationship between age or educational preparation of respondents and salary level.
Interestingly, only 1.9% of NNPs indicated that salary was a primary motivator to become an NNP. More common motivators were increased autonomy (40.1%) and increased knowledge base (35.6%) associated with the NNP role. Respondents indicated that the biggest rewards associated with the NNP role were: enhanced contribution to the multidisciplinary team (40.1%); increased autonomy (32.3%); and increased status and professionalism (14.8%), indicating a high level of professional commitment. 
Current neonatal nurse practitioner workforce survey RM Cusson et al
The motivators of pay and flexible scheduling were infrequently selected. Overall, the NNP respondents indicated that overload of responsibilities, the NNP shortage, stressful work schedules and low pay were the most important current challenges in the NNP role. Interestingly, the challenges identified by NNP respondents differed from those identified by neonatal staff nurses. 16 Staff nurses perceived that the top three challenges to the NNP role were stressful work schedule, interactions with physicians and responsibility overload (14% each), although a higher percentage of NNPs were more concerned with responsibility overload and the NNP shortage (Figure 2 ). The staff nurse data were collected in 2003, before the implementation of the decreased duty hours standards for pediatric residents, thus the NNP shortage may have intensified since then, and NNPs may now feel more burdened by additional responsibilities. It is also likely that staff nurses' perceptions of challenges may differ from the challenges actually experienced by the NNPs fulfilling the advanced practice roles.
Discussion
The results of this survey suggest that there is a mismatch between supply and the demand for NNPs. NICUs are clearly functioning without the desired number of NNPs on staff. The data raise even more concerns about the adequacy of the NNP workforce, given the static graduation rate, the decline in NNP student enrollments and anticipated NNP retirements in the next decade. The NNP role is a collaborative one, and a shortage of NNPs leaves a gap in the team approach to care. Loss of the neonatal advanced practice role is tragic, given the long history of positive contribution to high-risk infant care. Unless clear strategic recruitment measures are expediently undertaken, focused on increasing enrollment in NNP graduate programs, this trend may further escalate. It is also unclear what effect the move toward advanced practice preparation at the doctoral entry level will have on enrollment.
Although less than a third of the respondents had substituted other providers for unfilled NNP positions, multiple comments indicated that substituting other providers had been suggested in their workplace. NICUs cannot be expected to continue to seek NNPs to meet their need for managing high-risk infant care when NNPs simply do not exist in the workforce. If NNPs are not available, other professionals will be called-upon to fill the gap. Thus, the shortage of NNPs impacts not only the care delivered, but also other members of the interdisciplinary team who manage high-risk infant care.
Numerous shift combinations and variations in duration of continuous duty hours were reported; however, 24-h shifts were commonplace. This has implications for fatigue and potential errors in clinical decision-making associated with lengthy continuous duty hours. Though there have been studies regarding the number of duty hours per week residents work, the data on nurse practitioners is scarce.
14 The survey did not discern the reason for extended shifts, that is clinical needs, or NNP preferences for the extended periods of concomitant off-duty time. Further, the impact of this work pattern on clinical care, continuity, family care and NNPs personal health and well-being were not evaluated. Rotation from level III to level II nurseries or to normal newborn nursery, high-risk follow-up or delivery room service was not evaluated in the survey. Exploration of models in which NNPs rotate from higher to lower stress areas, or to off-service time to implement evidence-based projects or conduct research, may decrease stress.
Respondent NNPs were more likely to report to medicine, and to be disproportionately funded by nursing. This indicates that nursing budget lines may be used to fund NNP positions, even when these positions are not organizationally placed within the nursing hierarchy. Previous evidence indicated that NNPs are more satisfied in their roles if they viewed themselves as part of the nursing hierarchy. 20 Role satisfaction is an important part of role actualization and contributes to how individuals project the role to others. NNPs are a rich resource to nursing, whose influence may be diminished or lost if they are not part of the nursing structure within hospital systems. If NNPs are not satisfied with their role, it is possible that this dissatisfaction could influence neonatal nurses' perception of the NNP role and discourage them from pursuing advanced practice education as an NNP, as suggested by Rasmussen et al. in their staff nurse survey. 16 NNPs in this sample billed for a variety of services. Billing for professional services was more likely in respondents whose positions were funded by medicine and less likely if the respondent reported solely to nursing or practiced in university hospital settings. One explanation for this finding may be that medicine has a well-established infrastructure for and knowledge about professional billing. Further, a combined NNP/Physician billing model is essential to avoid double or duplicate billing and to achieve compliance with complex regulatory billing standards.
Billing for services documents the value of the NNP role, and can serve to offset the salary costs of the NNPs. From a medico-legal perspective, the provision, documentation and billing for care should be completely transparent and easily ascertained in the medical record, clearly articulating direct providers, consultants and supervising or collaborating providers as appropriate. When NNP services are billed under other providers, the NNP becomes an invisible provider, making it impossible to demonstrate NNP costeffectiveness. If cost-effectiveness cannot be effectively documented, the NNP role itself may be jeopardized in well meaning but potentially misguided hospital cost-cutting initiatives.
Average salary for NNPs was higher than that of all types of NPs in the United States; 19 further, very few respondents reported any type of systematic objective measure to determine salary. Although this is a very rough estimate of annual salary, it does provide some insight into salary ranges for NNPs in the United States. The lack of any type of objective method of determining salary serves to depress potential earnings of NNPs, as salary negotiation is a skill often lacking among women, who make up the majority of the NNP workforce. Women have been documented to be much less likely to engage in salary negotiation in all fields, and to take whatever is offered. 21 Salary comparisons were not obtained between NNPs and senior staff nurses, who may have equivalent years of experience but disparate responsibilities and hours. Anecdotal evidence provided by respondents indicated that senior staff nurses may actually earn higher salaries, despite education level, hours worked and level of responsibility. Talented senior staff nurses may decide not to pursue the NNP role because of these deterrents.
Study limitations
The results of this study should be interpreted with caution because it is a survey of participants from a national neonatal advanced practice conference. Conference participants may be a biased group, who are more motivated to participate in research, as indicated by the extremely high response rate (92%). The participants are however, reflective of the national NP workforce captured in other surveys. 18, 19 Careful question analysis revealed several flaws in both format and content of questions and structured responses. For example, we were unable to answer several important questions, such as the actual salary (we asked for average salary in the NNP practice) and the actual numbers practicing NNPs (we asked each participant how many NNPs were in their practice, but had no way of accounting for duplicate practice members in our database). The collection of zip code data was used to exclude non-US participants; however, that item was sometimes unanswered. The research team elected to retain those responses (n ¼ 27); however, we cannot ascertain whether these were US or international participants. The survey was designed with ranges for answers, rather than asking for individual data for ease of response, and to limit the survey's perceived intrusiveness. However, this limited the specificity of the results and the multiple categories of choices made data analysis challenging. Finally, we also discovered that there were challenges associated with maintaining anonymity of respondents, which we diligently worked to protect throughout the data collection and analysis process.
Conclusion
This study presented the first data about NNP education and workforce utilization in the United States. The use of an internetbased data collection process facilitated the rapid response of a large sample of NNPs and demonstrated the effectiveness of this type of data collection method. The results of this survey suggest that there is a shortage of NNPs in the United States, at least among NICUs represented by these conference participants. These findings have implications for future care of high-risk neonates, particularly in light of decreased resident hours in the NICU and substitution of other types of providers with less specialty education and experience. Future research describing the national NICU workforce is indicated, focused on those who manage high-risk infant care.
Focus on solutions to the shortage of NNPs is essential. Interdisciplinary health care team members can all play a vital role in NNP recruitment. Schools of nursing can introduce undergraduates to the NNP role and provide opportunities for neonatal experience for those students interested in the specialty. The creation of education/hospital partnerships can support growth of the NNP role. Funding the educational program also provides incentives. NNP role modeling and mentoring of promising staff nurses could lead to an increase in nurses interested in pursuing NNP education. Innovative practices, such as shadow days, career fairs and educating families and the public about the value of the NNP role could also increase interest in the specialty. The NNP role is one of the oldest and most respected NP roles, with a long history of excellent care provision worth saving.
